The taxonomy of the hitherto unplaced taxon Porosagrotis carolia Schaus, 1929 is evaluated and the name is taken out of taxonomic limbo and combined with Feltia Walker, 1856. Feltia carolia comb. nov., described from a single female specimen, is redescribed, including the first description of the male. Head, thorax and its appendages, and male and female genitalia are illustrated through photographs and line drawings; photographs of the holotype and a distribution map for the species is provided. Additionally, the spatio-temporal occurrence of the species in Rio Grande do Sul was assessed by monthly standardized samplings with light traps from January of 1998 to December of 1999 in ten different physiographical zones of the state. Our results suggest that F. carolia comb. nov. is univoltine and goes through prepupal and pupal estival diapauses. The assessment of the distribution of the species, based on the standardized samplings and specimens deposited in entomological collections, suggests that F. carolia comb. nov. is restricted to the southern Brazilian Campos, a mostly neglected environment discontinuously distributed in mountainous plateaus of the southern Mata Atlântica biome.
Introduction
The enigmatic agrotine moth Porosagrotis carolia Schaus, 1929 was described based on a single female specimen from the state of Santa Catarina, Brazil, and almost completely ignored since then. The genus Porosagrotis, described by Smith (1890) (type species: Agrotis muraenula Grote & Robinson, 1868 , by original designation) to include twelve Nearctic species, was subsequently synonymized with the large and cosmopolitan genus Agrotis Ochsenheimer, 1816. Poole (1989) acknowledged the above cited synonymization but did not include P. carolia in Agrotis or in any other genus, leaving the name in a taxonomic limbo (as "Porosagrotis of authors"). Until recently, Agrotis served as a catch-all genus to lump species of Agrotini with characters as strong tibial setae, frons tubercle, and granular-skinned larvae. Most of these species are currently included in Agrotis, Euxoa Hübner, [1821] , or Feltia Walker, 1856, forming a supposedly monophyletic group supported by the presence of a median diverticulum in the vesica (secondarily lost in some species), the very short or absent epicranial suture in the larvae, and by the large and coarse granules on the skin of the larvae (Lafontaine & Fibiger 2004) . Lafontaine (2004) , reviewing the agrotine Nearctic fauna, recognized that Euxoa could be positively distinguished by characters of the male and female genitalia, but Agrotis and Feltia are harder to distinguish and continued to be confused. Lafontaine (2004) diagnosed both genera, further recognizing in Feltia two species groups: the Nearctic "subgothica-group" and the mostly Neotropical "subterranea-group." Several Neotropical species formerly in Agrotis where combined with Feltia in the "subterranea-group." This species group is somewhat transitional between other Feltia and Agrotis, since both lack cornuti and diverticula in the vesica, but species of the "subterranea-group" can be distinguished from Agrotis by the lack of a spiny sub-basal bar and a sclerotized band on the vesica, by the longer ampulla and clavus, and by the doubly bi-serrate or doubly bi-fasciculate antenna (Lafontaine & Fibiger 2004) . Nevertheless, some of these characters are secondarily modified in some species of the "subterranea-group"; for example, Lafontaine (2004) includes in this group F. williamsi (Schaus, 1923) , a species with broadly bipectinate antenna.
The taxonomy and phylogeny of the Neotropical species of Agrotis was recently reviewed by San Blas (2014, 2015) . San Blas (2014) proposed several new combinations and included several more Neotropical species formerly in Agrotis in the "subterranea-group" of Feltia, providing a new diagnosis to the group; the phylogenetic study carried out by the same author (San Blas 2015) recognized species of the "subterranea-group" as a distinct lineage possibly worthy of generic status. Nevertheless, P. carolia was not included or mentioned in neither the revision nor the phylogenetic analysis, even though Porosagrotis was then (and still is) considered a subjective synonym of Agrotis, and that the species was informally (and unintentionally) newly combined with that genus by Specht and Corseuil (2002) . The last citations of P. carolia in the literature were given by Piovesan et al. (2014) and Orlandin et al. (2016) in compilations of the Lepidoptera fauna of the Santa Catarina state, referring only to the original description (and misleadingly reviving Porosagrotis).
In view of the above cited issues concerning the classification of the agrotine moths, this paper aims to review and redescribe the neglected taxon P. carolia, including its spatio-temporal distribution, the first description of the male, and, based on the morphology of males and females, to bring out the name from the limbo in which it is since Poole's (1989) catalogue.
Material and methods
All examined studied specimens are deposited in the following collections: CLAM: Coleção Alfred Moser, São Leopoldo, Brazil; MCTP: Museu de Ciência e Tecnologia da Pontifícia Universidade Católica do Rio Grande do Sul, Porto Alegre, Brazil; and USNM: National Museum of Natural History, Washington, D.C., USA. Dissected specimens (marked with an asterisk in the Examined Material section) had their body parts detached and soaked in 10% potassium hydroxide solution in a test tube heated in a bain-marie in a beaker for approximately 5-10 minutes; all dissections were kept in glycerin in vials with the dissected specimen. The abdomen was further dissected and the genitalia removed. The genitalia were examined under a stereoscopic microscope, and illustrations were prepared with aid of a camera lucida and digital photographic camera attached to the stereoscopic microscope, by focus stacking system. In the illustrations full lines represent sclerotized structures, thinner full lines membranous structures, dashed lines structures visible through transparent body parts, and dotted lines areas of different sclerotization. The valva were flattened for examination. As males and females are generally similar, the diagnosis and the description were based on males except for features that are sexually dimorphic (e.g. antenna). The terminology of Lafontaine (2004) is employed for structures of the genitalia and areas and elements of wing pattern. Adults are illustrated at two times the life size, but scale bars are provided for all structures. Higher level taxonomy follows Poole (1989) and Lafontaine (2004) ; genus-and species-level taxonomy follows San Blas (2014), including the diagnosis of the "subterranea-species group". Distribution maps were prepared in SimpleMappr (Shorthouse, 2010) , extrapolated from the georeferenced labels of examined specimens.
The spatio-temporal distribution was evaluated by monthly samplings with light traps between January of 1998 and December of 1999, in sites representing ten of the eleven physiographic zones of the State of Rio Grande do Sul, Brazil (Arend 1990) , namely (municipality and coordinates of sampling sites in parenthesis): Litoral (Mostardas, 31° 02' S; 50° 57'W), Missões (São Borja, 28° 42'S; 56° 05'W), Campanha (Santana do Livramento, 30° 52'S; 55° 05'W), Alto Uruguai (Iraí, 27° 12'S; 53° 13'W), Depressão Central (Cachoeira do Sul, 30° 13' S; 52° 56' W), Serra do Sudeste (Piratini, 31° 31'S; 53° 05'W), Encosta do Sudeste (Camaquã, 30° 45' S; 51° 52' W), Campos de Cima da Serra (Lagoa Vermelha, 28° 14'S; 51° 35'W), Encosta Superior do Nordeste (Vila Maria, 28° 25'S; 52° 09'W), Encosta Inferior do Nordeste (São Pedro da Serra, 29° 25'S; 51° 28'W); Planalto Médio was not sampled. Light traps of the "Pennsylvania" type (Frost 1957) were equipped with fluorescent ultraviolet lamps model F15 T12 LN, with wave lengths ranging from 290-450 um, peaking about 340 um. The traps were attached to plastic truncated inverted cones with 32 cm and 16 cm of upper and lower diameter, respectively, and the cones were attached to buckets with 3 l of Ethanol 96 GL. Each site was sampled for one night, with two traps placed 2 m above the ground and at least 2 km apart, sampling continuously for about 12 h from sunset to sunrise. The samples were taken during the new moon, avoiding nights with heavy rain or temperatures below 12 °C.
Results and discussion
Feltia carolia (Schaus, 1912) Diagnosis. Feltia carolia comb. nov. (Figs 1-6 ) can be distinguished from all other Neotropical Feltia, by the following combination of characters: male with broadly bipectinate antenna, each rami up to four times as wide as the central shaft (Figs 10-11); patagium anteriorly with dark brown and posteriorly with lighter brown scales; tegula mostly creamy white, surrounded by light brown and brown scales and bordered medially by a dark brown line; mesothorax with a creamy white median spot (Fig. 14) ; forewing upper side with creamy white scales on Radial, R 1 , R 2 , R 3 and Cubital veins up to about the end of the discal cell, similar but less marked light brown scales on the basal half of 1A+2A; discal cell mostly dark brown, with antemedial line and orbicular spot grayish brown, connected along the Radial vein and bordered by a thin light brown line; orbicular spot not reaching the Cubital vein; renifom spot brown and bordered by a thin light brown line, extending from the Radial to the Cubital vein and connected to the orbicular spot in some specimens (Fig. 15 ). Male genitalia with corona restricted to dorsal third of the apex of valve; valve widening apically; cornutus and diverticula absent, except for a small apical diverticulum (Figs 26-29) .
Redescription. Head. (Figs 7-13, 18 ). Vertex brown and light brown; frons light brown and creamy white, tubercle naked, round, flat and slightly ridged, with a very small central bulge; compound eyes naked, mostly brown with dark brown blotches; male antenna about three fifths the length of the costal margin, scapus and pedicelus covered by light brown and creamy white scales, antennomers broadly bipectinate, ventrally naked, dorsally covered by light brown and creamy white scales and bristles, each rami up to four times the width of the central shaft, densely covered by fine setae and distally slightly clubbed; labial palpus first and second segments covered mostly by large brown and light brown scales with creamy white scales distally, third segment covered by brown, light brown and creamy white shorter scales, first and second segment thick and slightly curved, the latter twice the length of the former, inner area of first segment rough, with fine scales, third segment oblong, about 1/3 the width and 2/3 the length of the first segment, vom Rath organ reaching the half of the length of the third segment. Female as in male, but antenna filiform, ventrally naked, dorsally covered by light brown and creamy white scales.
Thorax. (Fig. 14) . Patagium anteriorly with dark brown and posteriorly with light brown scales; tegula mostly creamy white, surrounded by light brown and brown and bordered medially by dark brown line; meso-and metathorax dorsally mostly light brown and brown, with a creamy white median spot; thorax ventrally with brown, light brown and creamy white scales. Female as in male.
Legs. (Figs 19-23 ). Mostly grayish brown, speckled with darker and lighter scales; foreleg coxa thick, strongly developed; trochanter small and curved; femur about one and a half times longer than the coxa, smooth; tibia dorso-ventrally flattened, about half the length of the femur, wider in anterior view, with strong lateral and distal spines, epiphysis 2/3 the length of the tibia; midleg femur slightly longer than the tibia, smooth; tibia wider distally; hindleg femur 2/3 the length of the tibia, about the same size of the midleg femur, smooth; all femora, tibiae and tarsi with three somewhat regular rows of ventral spines, tibiae and first tarsomeres also with sparse additional outer spines; tarsal claws bifid. Female as in male. Forewing size, shape and venation. (Figs 1-6 , 15-17, 24-25) . Average size of males 1.55 cm (1.5 cm -1.65 cm; n=17) and females 1.65 cm (1.6 cm -1.7 cm; n=2) (holotype = "38 cm of wingspan" (Schaus 1929) ); wing shape and venation similar to other agrotines.
Forewing, upperside. (Figs 1, 3 , 5, 15). Ground color mostly grayish brown, subcostal band light brown from the base of the wing to about R 1 and brown from about R 1 to the apex; base of Sc dark brown; Radial and Cubital veins and the very bases of R 1 , R 2 , R 3 and M 3 creamy white; base of 1A+2A light brown; remainder veins dark brown; orbicular spot grayish brown, projected basally along the Radial vein and bordered by a thin light brown line; orbicular spot not reaching the Cubital vein; renifom spot grayish brown and bordered by a thin light brown line, extending from the Radial to the Cubital vein and connected to the orbicular spot in some specimens; remainder of the discal cell dark brown; area from the reniform spot to about the postmedial area dark brown; basal dash and claviform spot dark brown, with a light brown bowed marking between them reaching the Cubital vein; transversal lines indistinct; terminal line with dark brown chevrons; fringe grayish light brown to brown. Female as in male but usually darker.
Forewing, underside. (Figs 2, 4 , 6, 16-17) . Mostly grayish light brown, darker along the costal margin and the discal cell; terminal line with dark brown chevrons; males with a darker brown spot after the end of the discal cell; male retinaculum as a patch of densely packed scales on the Radial vein. Female as in male, but retinaculum as a patch of enlarged scales on the Cubital vein. Hind wing, upper side. (Figs 1, 3, 5) . Wing shape and venation similar to other agrotines; mostly creamy white, with grayish light brown scales on the veins and along the costal, outer and inner margins, discal spot indistinct, fringe creamy white to grayish light brown. Female as in male but usually darker.
Hind wing, underside. (Figs 2, 4 , 6, 16-17). Similar to the upper side, but with discal spot slightly distinct, grayish light brown; male frenulum formed by a single strong bristle. Female as in male, but frenulum formed by two stronger and one weaker bristle.
Abdomen. (Figs 1-6 ). Dorsally, laterally and ventrally grayish brown, speckled with darker and light scales, and with lighter scales on the posterior margin of each segment; male coremata and associated structures absent. Female as in male, but the abdomen is somewhat stouter and abruptly tapering at the last segments. Male genitalia. (Fig. 26-29) . Tegumen strap-like, ventral arm enlarged, connecting to the dorsal arm of the saccus; saccus short, globose and posteriorly projected, dorsal arms thin and sinuous; uncus long and somewhat straight with dorsally curved scales, tapering distally to a point with thick posteriorly directed spines; anal tube (i.e. subscaphium) sclerotized ventrally; valva widening distally, sacculus and clavus weakly sclerotized; ampulla 1/3 the length of the valva, digitus absent; corona reduced only at the dorsal third of the valva; juxta (i.e. fultura inferior) sub-triangular, narrower close to the sacculus, widening dorsally; vesica of aedeagus everting ventrally but somewhat straight, swollen at the base, about four times the length of the aedeagus, distal third tapered, apical diverticulum small, other diverticula absent. Female genitalia. (Figs 30-31) . Lamella antevaginalis strap-like; lamella postvaginalis absent; abdominal segment VIII not fused ventrally, width about 1/3 the length of the segment in lateral view, wider ventrally; apophysis anterioris on the ventral third of the abdominal segment VIII, in its widest area; apophysis posterioris long, about three times the length of the apophysis anterioris; papilla analis oblong; ostium bursae medial; ductus bursae thinner than the corpus bursae and the appendix bursae; corpus bursae rounded, about 2/3 the length of the short and curved appendix bursae, signa absent; appendix bursae more or less cylindrical, abruptly tapering distally to the ductus seminalis. Comments. Feltia carolia comb. nov. was described from a single female from Santa Catarina, from specimens donated by Mr. Edward Dukinfield Jones collected in various localities in southern and southeastern Brazil (Schaus 1929) . The female holotype was collected in March, 1922, and was recorded in the catalog of the USNM under the number 33535 (Fig. 32) . However, even though the USNM collection website claims that the holotype is deposited there (SI-USNM 2017), this specimen was not located in the type collection by Dr. Paul Goldstein, the current curator of Noctuidae of the USNM (P. Goldstein, pers. comm.). Dr. Donald Lafontaine, having examined and photographed all Noctuidae types at the USNM, notes that here is not even a spot for it in the type collection, suggesting that this specimen was never recognized as a holotype of F. carolia comb. nov. (J. D. Lafontaine, pers. comm.) ; the lack of specimens for examination is the likely reason why Poole (1989) chose not to assign Schaus' name to a genus. The holotype was located by Dr. J. Bolling Sullivan which, although correctly identified, was not promptly recognized as the holotype of F. carolia comb. nov. (J. B. Sullivan, pers. comm.) (Fig.  33) . For that reason the collection where the specimen was located was not recorded at the time the picture was taken and unfortunately that information could not be retrieved. This female specimen agrees closely in pattern with the female specimen figured by Schaus in the original description (Schaus 1929: 47, pl . 2, Fig. 16 ), here figured. This specimen can be positively recognized as the holotype by the characteristic arrangement of the antenna and damage on the right hind wing (Figs 32-33) . The specimen was subsequently dissected or lost its abdomen; if dissected, the whereabouts of the dissection is not known. The distinctive color pattern of the thorax and fore wing can positively identify the specimens from the nearby state of Rio Grande do Sul, Brazil, presented here, as belonging to the same species.
To our knowledge, no further citations or specimens were collected after the description of the species to the middle and late nineties, when several specimens were collected; some of these records were ultimately published by Specht & Corseuil (2002) (although cited as "Agrotis carolia"). An additional single female specimen was located at the CLAM mixed with specimens tentatively identified as F. subterranea (Fabricius, 1794) -the most common species of Feltia occurring in Brazil. This specimen was captured in 2014 (Figs 5-6) by Dr. Alfred Moser, who collected moths extensively for several years in the presumed area of distribution of this species. Dr. Ceslau M. Biezanko, who collected in several localities of Rio Grande do Sul, Brazil, for several years never recorded or deposited in his collection specimens of this species (Specht et al. 2004) . Several other Brazilian collections were visited, including some major collections such as the Coleção Entomológica Padre Jesus Santiago Moure, Universidade Federal do Paraná (DZUP), Museu de Zoologia da Universidade de São Paulo (MZUSP), Museu Nacional do Rio de Janeiro (MNRJ), Coleção Hubert Thöny (HT), and Coleção Vitor Osmar Becker (VOB), but no further specimens were located. FIGURE 34. Feltia carolia (Schaus, 1929) comb. nov., spatial distribution. Black dots indicate localities of standardized samplings; yellow stars, the presence of F. carolia comb. nov., and the question mark, the state of the type locality; green shaded areas indicates roughly areas of southern Brazilian Campos, according to Overbeck et al. (2007) .
Feltia carolia comb. nov. can be rapidly distinguished from other South American species of the genus by the strongly bipectinate antenna, only shared with F. chilensis (Hampson, 1903) and F. brachystria (Hampson, 1903) . The former has the forewing with all the transversal lines differentiated, the creamy white scales on the Radial and Cubital veins are absent, in the male genitalia the ampulla is half as long as valva, and its distribution is restricted to Chile. Feltia brachystria can be distinguished from F. carolia comb. nov. by the darker forewing ground color, the presence of the transversal lines, and male genitalia with valve not widening distally. Spatio-temporal distribution. (Figs 34-35) . Forty six specimens of F. carolia comb. nov. were captured in the standardized samplings, in only one of the eleven sampled sites: Lagoa Vermelha, in the Campos de Cima da Serra physiographical zone. In 1998, only four specimens were captured, three in March and one in May; in 1999, 42 specimens were captured, 34 in May and eight in June. Collections were not carried out in June of 1998 and April of 1999 due to heavy rain and low temperatures. Some specimens deposited at the MTCP and listed below in the Material Examined section are voucher specimens of these collections events (e.g. Figs 1-4) . Other six known specimens, deposited at the MCTP and CLAM and cited by Specht & Corseuil (2002) , where collected in the same physiographical zone or in its vicinity, in São Francisco de Paula, Centro de Pesquisas e Conservação da Natureza Pró-Mata, 1000 m (29° 28' S; 50° 10' W), Cambará do Sul, Serra Pousada Estância do Cambará, 980 m (29° 07' S; 50° 10 W), and Salvador do Sul, 610 m (29° 27'46" S; 51°30'12" W). Salvador do Sul belongs to the Encosta Superior do Nordeste physiographic zone which shares many similarities with the Campos de Cima da Serra in higher elevations (Arend 1990 ). This site was intensively sampled from 1993 to 2008 by AS but only two male specimens of F. carolia comb. nov. were ever captured, both in a single night of April of 1995. The Campos de Cima da Serra are mountainous plateaus characterized by the presence of mostly native mixed-grasses and woody plants, with gallery forests in the river valleys and mixed ombrophilous montane forests in areas of grater relief. In the vicinity of the collecting site there are some farmlands with annual crops, restricted to areas with greater soil depth. Although Schaus (1929) did not provide a precise type locality for F. carolia comb. nov., the type specimen was probably collected in this same physiographical zone, as environments similar to the Campos de Cima da Serra extend greatly northwards, even though discontinuously, throughout the mountainous plateaus in the states of Rio Grande do Sul, Santa Catarina and Paraná (see Fig. 34 ). Hence, the spatial distribution of F. carolia comb. nov. indicates that this species is endemic to the southern Brazilian Campos (sensu Overbeck et al. 2007 ) and its surrounding areas (Fig. 34) . Feltia carolia comb. nov. appears to be temporally restricted from March to June (Fig.  35) , which further suggests that this species has a single generation per year and go through larval (as prepupae) and pupal estival diapauses as observed in other species of Feltia, such as F. brachystria, F. gypaetina (Guenée, 1852) and F. robusta (Blanchard, 1852) (Specht et al. 2004 (Specht et al. , 2013 Bentancourt & Scatoni 2006) . Both these areas (higher elevation grasslands) and months of the year (autumn and early winter) are usually less attended by collectors, which may in part explain the small number or complete absence of specimens of this species in collections.
Type material. 
